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CHAPTER I 
STATEMENT OF PROBLEM 
PROBLEM: 
Too often in our science teaching, we have destroyed 
the child's native curiosit¥ concerning the world and him-
self as a part of the world. It is our duty as teachers 
and educators to encourage the child to ask his questions 
of WHAT? HOW? and WHY?, and from these questions, which 
clearly point out his experiences and interests, we can 
plan and coordinate the science. program for the class. 
Then his science work will be alive and of pertinent 
interest to him in his daily life. From this important 
factor, the writer has selected his problem, that of for-
mulating a technique whereby teachers can determine the 
science interests of the children. The writer is limiting 
the study to children of the intermediate grades of the 
elementary school. However, this technique may be applied 
to any grade level. 
Many published courses of study on elementary 
school science do not recognize the limitations of the 
children and do not provide for the gradual development 
of the child. As shown in a study by Walter A. Thurber, 
"most of' the science studies ignore the fundamentals of 
education: 
2 --~=-=·==~============================== ·==-=========================~~===== 
1. The material, not from the immediate environ-
ment of the pupils, is frequently stressed in 
even the early grades. 
2. In many courses of study there is no visible 
effort to develop a s~itable experience back-
ground for the pupils. 
3. Some courses of study show as great a dependence 
upon books and similar authorities in the lower 
grades as in the upper grades. 
4. Some courses of study introduce as many or more 
controlled experiments in lower grades as in 
upper grades. 
5. . There .is little effort to encourage pupils to 
take their school experiences home for relation 
to out-of-school experiences."l 
"The trend in educational thought and practice is 
toward the recognition of the fact that activity and 
i nterest are the most important educative elements and 
that the child should not only participate in, but should 
also initiate the activity. Since the child's chief 
lwalter A. Thurber, "Selecting and Organizing 
Activity Suggestions for Elementary Science Courses of 
Study," School Science and Mathematics, XLIII (April, 1943), 
PP• 312-334. 
3 --~~-====~====================== =====================================~~===== 
characteristic is self-activity, he should learn by doing."l 
Many studies and investigations have been made with the 
ultimate goal of trying to find out just what the science 
interests were of the elementary school child. These 
-studies proposed to find this interest by the traditional 
method of questions and questionnaires. These questions 
and questionnaires were directed to definite phases of 
' 
science, and offered the child no possible chance to 
suggest or relate any of his own experiences and interests. 
Questions such as: "Write down all the questions in 
science and nature study which have interested you. What 
would you like to know about science? Write down all you 
would like to know about Light, Plants, Animals etc." 
These questions were all directed to definite phases and 
topics of science, and originated in the mind of the 
question~r and not in the minds and experiences of the_ 
children. Consequet?-tl~, _ theminds an~ attention of the 
pupils would be focused on just the particular question 
or topic and nothing else. If the pupils knew a lot 
about the topic then they woul~ write many questions, 
while those who knew little would perhaps write only one 
or two, or none at all, because of the lack of interest. 
- ls. R •· Slavs on and Robert K. Speer, ·Science · in · the -
New Education (New York: Prentice-Hall Inc.), 1934, p. 25. 
In order to find out just what the science 
-11 4 
interests really 
are, we must meet the child in his daily natural life, and 
not try to establish some artificial situation by directing 
his thinking along certain lines, hoping the child will 
respond with enthusiasm. 
"Science teaching should be approached from the 
standpoint that learning is not a passive process but a I -
dynamic assimilative process, and that learning takes place 
under these stimulating conditions of real life in which 
the pupil participates in activities which he helps to 
initiate, and for which he himself sees a need."l 
Thus, it is necessary that we find out just what his 
needs actually are and what his activities are in life, not 
in artificial situations, and find out his science interests 1 
by meeting him in real life situations. The child's needs 
in his daily life greatly intensifies his interests. Since 
the school program or curriculum is developed for the pupil, ! 
the pupils should have a major part in the planning of the i 
curriculum. The child then can plan the class science 
program based on these actual life interests in science. 
1 S. R. Slavson and Robert K. Speer, Science in the 
New Education (New York: Prentice-Hall Inc.) 1934, 
pp. 25-26. 
---~-----r----=~~---
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THE STATEMENT OF THE PROBLEM: 
The purpose of the investigation is to determine 
the science interests of the children of the intermediate 
. grades of ~uincy, Massachusetts. Spe~ific problems are: 
1. To find out the science interests of the 
children of the intermediate grades in each of 
the three sections of Quincy. 
a. The elementary schools are generally 
located in three areas of the city, 
(1) near the seashore, (2) in resi-
dential areas near the centers of 
business, (3) near the quarrying 
industries of the city. 
2. To find out the science interests of both boys 
and girls in each area and in a cross section of 
the city. 
3. To find out the science interests of the dull, 
average, and bright children in each area and in 
a cross section of the city. 
4. To determine the effect of local environment on 
the science interests of the children. 
5. To determine the order in which selected science 
concepts should be taught in the intermediate 
grades of the city. 
5 
CHAPTER II 
PREVIOUS RESEARCH 
As it is necessary to find out just what the science 
interests are of the pupils in order to plan the class 
science program, many studies have been made to determine 
these interests. However, all of these studies and surveys 
were planned so as to a~k direct and specific questions on 
certain selected topics. Thus, the children were not free 
to discuss their own interests and experiences. As far 
as has been determined, no study has been made to find out 
the science interests of the children in their everyday 
life experiences without predetermined or teacher-directed 
questions or situations. 
Many of the early studies in the field of science 
were attempts to find out the knowledge and interests that 
children had as a basis for the nature study program, which 
was the.· only adopted program relating to science at that 
time. These early investigations date back to the late 
1800's with the studies by Bartholomai and Long.l The 
results showed little concern with actual interests of the 
lJrumes E. Hillman, Some Aspects of Science ' in the 
Elementary Schools (Contributions to Education No. 14, 
Nashville, Tennessee: George Peabody College for Teachers, 
1924). 
child in nature study, upon entering school. The study 
was directed toward nature study and not the interests of 
the child in his daily life experiences. 
Mau,l after using both the experimental and ques-
tioning techniques, directed the children's interests to 
an animal and a plant. Finley,2 in his study of children's 
interests in science, directed the minds of the children 
to the study of nature. 
One can readily see that the problem of finding out 
the interests of the child in relation to science was all 
important in the planning of the school program during 
these early times. In all these investigations, the 
conventional method of asking certain directed questions 
was adopted to supply the necessary information. 
In 1927 Craig3 used this general approach in his 
study to develop a course of study in science for the 
1Laura E. Mau, "Some Experiments with Regard to the 
Relative Interests of Children in Physical ahd Biological 
Nature Materials in the -Kindergarten and Primary Grades," 
The Nature Study Review, ':III (November, 1912), pp. 285-291. 
2charles w. Finley, "Some Studies of' Children's 
Interests in Science Materials," ·school .Science and 
Mathematics, XXI (January, 1921), PP• 1-24. 
7 
Horace Mann School. After several objectives had been set 
up, a means to evaluate these was proposed. Specific 
instructions were given pupils to be questioned. These 
included the writing of all questions in science and 
nature study that interested them. Again, as in other 
studies, the children were directed to write questions 
on specific science and nature study topics. This was a 
class situation and one not related in any way to the 
actual daily life experiences of the children out of 
school. 
Any curriculum should be regarded as a wealth of 
experience in attaining self-development. The experiences 
should come out of the daily life of the children. Perhaps 
the most extended attempt to study children's interests 
and to utilize them was made by Miss Mary Melrosel in 
curriculum making of the Cleveland schools. In her 
attempt to find out the science interests of the children, 
questions were asked the children about phases of science 
they would like to know about. The interests of the 
children were focused on certain classroom experiences 
and not from their daily life experiences. 
lMary Melrose, "The Evolution of the Elementary 
Science Program ili the Clevela.ild Public Schools~ 11 
Science Education, XVII (February, 1933), P• 17. 
8 
9 ========~F=~~~=~-=======~-~=-================================================9F~======= 
With the trend toward a curriculum revision in the 
American schools, the educational theory is that children's 
interests must be carefully considered by those who plan 
the curriculum of the elementary school. The child's 
questions are his avenue of approach along which he travels 
in the effort to make his needs and interests known. 
Consequently, the planning of the. class work should be 
done with the help of the children of the class. 
"Children ask questions about many things, but they 
seldom wish to knew all at any one time. The attainment of 
immediate satisfaction is probably .veryimportant for the 
normal development, and it is through numerous experiences, 
each of which constitutes a stimulating and satisfying 
experience, that the education of the child ideally takes 
place."l 
Miss Emily Bsker2 in her study, wanted to find out 
what the children wanted to know When they asked questions. 
Her study was not confined to just questions on science but 
to questions on any subject the child would like to know 
more about. Of the 9,280 questions received, 37.7% of them 
1w~ c. Croxton, Science -in the Elementary School 
(New York, McGraw- Hill Inc.), 1937, P• 13. 
2Emily v. Baker, Children's uestions and Their 
Implications for Planning the urricul'lim New York, Bureau 
of Publications, Teachers College, Columbia University), 
1945. 
10 
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were 
were related to science, orAof a scientific nature. This 
offers substantial evidence that the children of today are 
interested in scientific things. Although the method used 
to obtain these questions was to question directly by the 
teacher in a given classroom atmosphere, the results were 
such as to give us definite proof that children, taking all 
their interests into consideration, do show high interest 
in science and topics connected with science. As Croxton 
states, "in formulating plans and aims for teaching 
elementary science we should place interest and satisfaction 
at the top of our list. This leads to experiences with 
many phases of the environment and to interests in many 
others."l 
Recent articles and reports dealing with elementary 
school science show that there is a definite change of 
emphasis for nature study, which science was formerly 
called, to true elementary science which meets the needs of 
the children in their daily life, and which gives them many 
opportuni~ies for developing their own abilities and 
interests. With this change of emphasis and objective, 
there naturally must be a change in the teaching method. 
lw~ c. Croxton, Science in the .Elelhentary School 
(New York, McGraw-Hill Inc.), 1937, P• 47. 
Gen:nnill states, "the method must be changed from 
the traditional plan - learn the subject matter as the 
ultimate goal - to one which would answer these questions: 
1. Does it meet the real needs in the daily lives 
of the children? 
2. Is it helping them to develop into useful members 
of society? 
3. Does it give them an opportunity to develop their 
own abilities and interests?11 1 
She also states, "that since we must think in terms 
of the children, we must ask ourselves these questions: 
1. What science facts and principles contribute to 
the everyday living of the children we teach? 
2. Vlhat problems in science do these children 
need to solve? 
3. How can we best help these children to solve 
these problems? 
4. \~t desirable appreciations, attitudes, habits, 
and skills may the children develop in their 
science activities? 11 2 
· lA. M. Gennnill, "Curriculum for the · Elementary 
School," Sc~ence Education, XXIII (January, 1939), PP• 27-30 
2Loc. cit. 
- - -
11 
In order that we may try and answer these questions 
to our own satisfaction and to the satisfaction of the 
children, and also to the end that all the children will 
receive opportunities to develop correct attitudes, habits, 
skills, and interests, we must meet the child in his daily 
experiences which have not in any way been influenced by 
the schoo.l or by the teacher in the classroom. 
Dewey says, "arrange for the ideas of experience, 
which while they do not repel the student, but rather 
engage his activities, are, nevertheless, ll10re than 
immediately enjoyable since they promote having desirable 
future experiences. rrl 
Gurtis states, "the chief objective of many courses 
of study of science is the teaching of factual infor-
mation."2 Through a child interest-centered program, 
this factual method disappears. The traditional uninter-
eating, highly theorized material which was the guiding 
factor in the planning of early science programs has no. 
place in the present day elementary school science program. 
1o. W. Caldwell, "Elementary Science for · Different 
Ability Levels," Science Education, XXIV (March, 1940), 
PP• 133-138. 
2Francis D. Curtis, "Some Points fo be Considered in 
Teaching Elementary Science," Science Education, XXIV 
(March, 1940), PP• 121-125. 
12 
Downing states, "the first step in building science 
courses is to discover what principles of science are most 
needed in solving everyday problems, and at what grade 
levels they can be most effectively taught. ul 
During the past war years, many science programs 
were constructed to care for the immediate problems at hand 
with no future importance or application considered at all. 
Consequently, the teacher was subjected to many influences 
which caused her to plan the work upon immediate considera-
tions practical or not, in the ewes of the pupils. Any 
learning that resulted from such teaching was only 
temporary, important only at the particular time. Now that 
this wartime crisis has passed and we are once again trying 
to get back to the fundamental teaching processes, teachers 
of the elementary school must keep clearly before them 
the objectives as stated by Curtis, "developing ability 
and skill in reflective thinking, inculcating scientific 
attitudes, and effecting a broadening understanding of 
scientific principles. n2 
1Elliot R. Downing, "Techniques ·for the Determinat16 
of Basic Principles in Science Cotirses," Science Education, 
XIV (November, 1929), PP• 298-303. 
2Francis D~ Curtis, "Elementary Scieilce · in Wartime," 
Science Education, XXVI (December, 1942), p. 204. 
13 
CHAPTER III 
PROCEDURE 
Science is all around us. Children in our schools 
today are completely enveloped in a scientific world. 
Because of this fact, the children have a right to demand 
the best in science teaching for a fuller interpretation 
of daily scientific happenings. 
Science teaching today in the elementary schools has 
been done in a haphazard fashion. The primary reason for 
this condition is a lack of interest on both the part of 
the teacher and the pupil. The ordinary elementary teacher 
lacks the interest because of her inadequate knowledge 
about the subject and the lack of a plan or outline to 
follow in her science teaching. The elamentary school pupil 
today lacks the interest in -science because of the failure 
of the school to recognize the science interests of the 
child in his environment and everyday experiences. It is 
with this problem in mind that the writer has attempted to 
devise a technique _ ~he~~by teachers maY learn of the science 
interests of her pupils, and from these interests plan her 
regular science teaching in her own classroom. 
For this study, the writer selected the inter.mediate 
grades -- grades IV, V, and VI. However, the procedure may 
15 =====--==~=====================-=-=-========================================~~~===== 
be applied on any grade level. In order to determine 
whether er.wironment had any effect on interests in science, 
the eighteen elementary schools of Quincy, Massachusetts 
were divided into three areas, (1) schools located near 
the seashore, (2) schools located in or near centers of 
business, (3) schools located in or near the granite 
industry in the western part of the city. The final 
selection Shows that there are six schools in Area 1, 
seven schools in Area 2, and five schools in Area 3. In 
each area one fourth grade, one fifth grade, and one sixth 
grade were selected. 
AREA 1 
School Grade 
A 6 
B 4 
c 
D 5 
E 
F 
SELECTION OF SCHOOLS AND 
GRADE DESIGNATIONS 
AREA 2 AREA 
School Grade School 
G 0 
H p 
J 5 Q 
K R 
L 4 s 
M 6 
N 
3 
Grade 
5 
4 
6 
Three schools in each area were selected so as to obtain 
a variance of environmental factors. 
16 ~-==-~=· ~~============================================================~~===== 
After a study and analysis of three science series 
now in use in the elementary schools of Quincy, Craig 
Series, 1 Knox Series, 2 and the Frasier Series,3 the 
following science concepts were noted as the basis for the 
science material in each series in each grade: 
1~ The Universe 
2~ The Earth 
3~ The Earth's Atmosphere 
4. Life 
5~ Light 
6~ Forms of Energy 
7~ Chemical and Physical Changes 
8. Electricity and Magnetism 
9~ Conservation of Natural Resources 
10. Health and Safety 
These concepts have been set up as a basis for 
science teaching in the elementary school after much study 
and careful deliberation on the part of the authors. As 
stated by Craig, "Science in the elementary school is no 
longer dependent upon chance incidents nor upon rigid 
courses of study or units of instruction. Rather it can be 
the result of the interaction of the interests and experi-
ences of the children on the one hand and the well-thought-
out values of the teacher on the other."4 
1New Pathways in Science, (Boston: Ginn and Company, 
1940). 
2The Wonderworld of Science, (New York: Charles 
Scribner's Sons, l946). 
3The Scientific Living Series, (New York: L. w. 
Singer Company, l938). 
4Gerald S. Craig, Science for the Elementary-School 
Teacher, (Boston: Ginn and Company, 1940), p. 30. 
~!-Pictures, both colored and black-wh~te, were 
selected illustrating each science concept. For recording 
purposes and to remove any possible partiality toward any 
particular concept, the following system of numbers and 
letters was assigned to the ten concepts: 
u --
E 
EA 
L 
5 
FE 
20 
EM--
10 _..:, 
HS-
The Universe 
The Earth 
The Earth's Atmosphere 
Life 
Light 
Forms of Energy 
Chemical and Physical Changes 
Electricity and Magnetism 
Conservation of Natural Resources: 
Health and Safety 
Each concept was represented by either three or 
four pictures. The following chart shows the concept and 
the number of pictures used to represent the concept: 
CONCEPT NO. 
1~ The Universe 4 
2~ The Earth 3 
3~ The Earth's Atmosphere 3 
4~ Life 4 
5~ Light 3 
6~ Forms of Energy 3 
7~ Chemical and Physical Changes 4 
8~ Electricity and Magnetism 3 
9~ Conservation of Natural Resources 3 
10. Health and Safety 3 
As stated in chapters I and II, the writer feels 
that the child's interests and experiences should be a 
guiding factor in the science teaching in the elementary 
school. As research has shown, studies of this type were 
question-inspired. 
*The pi c tur e s are in a separate fo l der which accompanies 
this t h esis . 
17 
To allow for complete selection of science topics 
based entirely on interests and experiences of the children 
as related to the topics presented in the science texts~ 
the writer neither presented nor asked any questions which 
might in any way direct or influence the pupils' selections. 
The pictures, representing the science concepts, were placed 
in a room out of view of the participating class. Before 
viewing the pictures~ each child completed an information 
card similar to the one shown below: 
(circle) 
~ ............... .-................. . BOY GIRL 
- -
SCHOOL •••••••••.•••••••••••••••••••••• GRADE •••••••• 
TEACHER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
DATE OF BIRTH ••••••••••••••••••••••••• 
AGE • • • • • • • • • • • • • • YEARS • • • • • • • • • • MONTHS 
List the numbers or the letters of the pictures you like 
best or wou·ld like to know more about. Use the 
other side of the card if necessary. If you · do not 
care for any of them, leave this space blank. 
There are no additional instructions given by the teacher, 
except that there will be no conversation between pupils 
during the six-minute period while they are viewing the 
-· pictures and to record the numbers or letters on their own 
individual cards. The cards are collected at the end of 
this six-minute period. Individual Intelligence Quotients 
18 
are placed on the cards by the classroom teacher. As 
noted, the writer, in the experiment, has carefully planned 
so that there is no possible chance that questions or con-
versation will influence in any way the reactions of the 
pupils as they study the pictures and record the numbers 
or letters of the ones they like best or would like to 
know more about. The classroom teacher carefully super-
vises the pupils during the six minutes to see that these 
important factors are carried out by all the pupils. 
As Dewey States, "In science in the . elementary 
grades we have the greatest opportunity and the least 
accomplishment in adjustment to differing abilities. nl 
To compensate for this existing condition, and to insure 
that both the interests and abilities of the children are 
carefully considered, the writer, in the experiment, has 
shown the interests of the various intelligence groups. 
We must provide for teaching on all levels of ability and 
interests. If this is not fully considered, the interests 
of the teacher in science, to a greater or lesser degree, 
will influence the actual teaching of science which results 
in little or no consideration of the pupils• interests. 
1a. W. Caldwell, "Elementary Science for Different 
Ability Levels," Science Education, XXIV (March 1940), 
pp. 133-138. 
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The writer is well aware of these facts, and pro-
ceeded to determine the interests of both boys and girls 
in each grade in each area, the interests as related to 
intelligence, and the total science interests of both boys 
and girls in each grade, area, and intelligence group. 
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CHAPTER IV 
ANALYSIS OF DATA 
The data obtained from this study were analyzed to 
determine: 
1. The Science interests of the children of the 
intermediate grades of Quincy, Massachusetts. 
2. The influence of environment on the science 
interests of both boys and girls in the inter-
mediate grades. 
3. The science interests of the bright, average, 
and slow children in each separate area and the 
city as a whole. 
4. The significance of the science interests of 
both boys and girls in one area as compared with 
those of the other two areas. 
5. The order in which the ten selected concepts 
should be taught as shown by the frequency of 
selection by both boys and girls in each area, 
and the total selection of all boys and girls. 
Also, to provide for levels of ability, the 
possible order of selection as shown by the 
three groups of children - bright, average, and 
slow. 
II 
I 
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TABLE I 
NUMBER OF CHILDREN IN EACH GRADE AND SCHOOL 
PARTICIPATING IN THE EXPERIMENT 
Area 1 Area 2 Area 3 
School Grade Pupils School Grade Pupils School Grade 
B IV 35 L IV 38 R IV 
D v 29 J v 32 Q v 
A VI 38 M VI 18 s VI 
- -
TOTAlS 102 88 
As shown in Table ~' 102 children in Area . l 
participated in the study, 88 children in Area 2, and 
86 children in Area 3, with a total population of 
276 children. 
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Pupils 
25 
34 
27 
-
86 
I 
I 
I 
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TABLE II 
ORDER OF SELECTION OF SCIENCE CONCEPTS 
BY 17 FOURTH GRADE BOYS IN 
AREA 1 
Frequency 
Concept No. of Per 
Selection Cent 
II 11:------~-----------------------------
1. Conservation of Natural Resources 51 40 78.4 
II 2. Chemical and Physical Changes 
3. Health and Safety 
4. The Earth's Atmosphere 
5. Life 
6. The Universe 
7. Forms of Energy 
8. The Earth 
9. Light 
i !1 10. 
I' 
lj 
'I 
I 
'I I 
tl 
____..=:o.....-=-.:.... -
Electricity and Magnetism 
68 39 57.3 
51 28 54.9 
51 27 52.9 
68 36 52.9 
68 . 35 51.4 
51 26 50.9 
51 25 49.0 
51 25 49.0 
51 21 41.1 
' 
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li I TABLE IV 
ORDER OF SELECTION OF SCffiNCE CONCEPTS I~ 
I 
BY 13 FOURTH GRADE BOYS IN I I 
I 
AREA 3 
I 
: 
Frequency I 
Order Concept No. of Per 
tl Selection Cent 
1. Chemical and Phyaical . Changes 52 23 44.2 
2. Forms of Energy 39 15 38.4 
3. The Earth 39 14 35.9 
4. Light 39 12 30.8 
5. The Universe ' 52 15 28.8 
6. The Earth's Atmosphere 39 10 25.6 
'7. Conservation of Natural Resources 39 9 23.1 
8. Lif e 52 11 21.1 
9. Electricity and Magnetism 39 8 20.5 
I 10. Health and Safety 39 5 12.8 I 
I 
II 
________ L __ I 
--------~----- ---------------------·------·--- ----·--
jl 
l 
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TABLE V 
ORDER OF SELECTION OF SCIENCE CONCEPTS 
BY 18 FOURTH GRADE GIRLS IN 
AREA 1 
Frequency 
Order Concept No. of 
Selection 
1. Health and Safety 54 30 
2. Life 72 35 
3. Conservation of Natural Resources 54 26 
4. The Universe 72 33 
5. Light 54 21 
6. Chemical and Physical Changes 72 26 
7. Forms of Energy 54 17 
8. Electricity and Magnetism 54 15 
9. The Earth 54 8 
10. The Earth's Atmosphere 54 6 
l 
Per 
Cent 
55.5 
48.6 
48.1 
45.8 
38.8 
36.1 
31.4 
27.7 
14.8 
11.1 
lj 
I 
II 
Order 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
s. 
9. 
TABLE VI 
ORDER OF SELECTION OF SCIENCE CONCEPTS 
BY 15 FOURTH GRADE G ffiLS IN 
AREA 2 
Frequency 
Concept No. of Per 
Selection Cent 
Conservation of Natural Resources 45 35 77.7 
Chemical and Physical Changes 60 39 65.0 
The Universe 60 37 61.6 
Life 60 37 61.6 
Light 45 27 60.0 
Health and Safety 45 27 60.0 
The Earth 45 24 53.3 
The Earth's Atmosphere 45 24 53.3 
Forms of Energy 45 21 46.6 
10. Electricity and Magnetism 45 20 44.4 
II =L-~ l 
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TABLE VIII 
ORDER OF SELECTION OF SCIENCE CONCEPTS 
BY 18 FIFTH GRADE BOYS IN 
AREA 1 
I Order 
Frequency 
Concept No. of 
Selection 
I 
I' I 1. Conservation of Natural Resources 54 30 
2. Forms of Energy 54 27 
3. The Earth's Atmosphere 54 26 
4. Life 72 34 
5. Chemical and Physical Changes 72 34 
6. The Universe 72 32 
7. The Eart h 54 20 
e. Light 54 20 
9. Electricity and Magnetism 54 16 
10. Health and Safety 54 11 
~==~~=~ 
Per 
Cent 
55.5 
50.0 
48.1 
47.2 
47.2 
44.4 
37.0 
37.0 
29.6 
20.4 II 
• 
• 
I! Order 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
TABLE IX 
ORDER OF SELECTION OF SCIENCE CONCEPTS 
BY 18 FIFTH GRADE BOYS IN 
AREA 2 
Frequency 
Concept No. of 
Selection 
Conservation of Natural Resources 54 27 
Chemical and Physical Changes 72 35 
Forms of Energy 54 22 
The Earth 54 21 
The Earth's Atmosphere 54 20 
Light 54 19 
The Universe 72 25 
Life 72 25 
Electricity and. Magnetism 54 17 
10 • Health and Safety 54 4 
=~===== ---· .~-=-=--=-====== 
I 
II 
30 
Per 
Cent 
50.0 
48.6 
40.7 
38.8 
37.0 
35.2 
34.7 
34.7 
31.4 
7.4 
_ _! 31 
TABLE X 
ORDER OF SELECTION OF SCIENCE CONCEPTS 
BY 17 FIFTH GRADE BOYS IN 
AREA 3 
!=============================================== 
I order Concept 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
I 
1: 
I' 
-r 
Conservation of Natural Resources 
Forms of Energy 
Chemical and Physical Changes 
The Universe 
Life 
Light 
The Earth's Atmosphere 
Health and Safety 
The Earth 
Electricity and Magnetism 
Frequency 
No. of Per 
Selection Cent 
51 30 58.8 
51 29 56.9 
68 38 55.9 
68 36 52.9 
68 36 52.9 
51 25 49.0 
51 23 45.1 
51 22 43.1 
51 19 37.3 
51 17 33.3 
TABLE XI 
ORDER OF SELECTION OF SCIENCE CONCEPTS 
BY 11 FIFTH GRADE GIRLS IN 
I! 
'Order Concept 
II 
I 1. Health and Safety 
I 2. Life 
AREA 1 
3. Conservation of Natural Resources 
4. Light 
5. Electricity and Magnetism 
6. Chemical and Physical Changes 
7. The Universe 
8. The Earth 
9. The Earth's Atmosphere 
I 
! 10. Forms of Energy 
I 
No. 
33 
44 
33 
33 
33 
44 
44 
. 33 
33 
33 
Frequency 
of Per 
Selection Cent 
20 60.6 
24 54.5 
12 36.4 
11 33.3 
10 30.3 
12 27.3 
11 25.0 
4 12.1 
4 12.1 
4 12.1 
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TABLE XII 
ORDER OF SELECTION OF SCIENCE CONCEPTS 
BY 14 FIFTH GRADE GIRLS IN 
AREA 2 
I 
f rder Gonoept 
i Il l· Lif'e 
2. Health and Safety 
I 
l 
3. Forms of Energy 
4. Conservation of Natural Resources 
5. Chemical and Physical Changes 
6. The Universe 
7. Light 
8. The Earth 
9. Electricity and Magnetism 
The Earth's Atmosphere 
Frequency 
No. of 
Selection 
56 21 
42 14 
42 13 
42 11 
56 14 
56 13 
42 9 
42 7 
42 7 
42 3 
33 
Per 
Cent 
37.5 
33.3 I 
31.0 I 
26.2 
25.0 
23.2 
21.4 
16.7 
16.7 
7.1 I 
I 
·I 
II 
II 
I 
I 
I 
I 
I! 
1\ 
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II 
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TABLE XIV 
ORDER OF SELECTION OF SCIENCE CONCEPTS 
BY 20 SIXTH GRADE BOYS IN 
AREA 1 
:I 
I! 
'I 
I 
-=-=======~====-=====!! 
Frequency 
i! Order Concept No. of Per 
I 
Selection Cent 
II 
1. Conservation of Natural Resources 60 29 48.3 
2. Forms of Energy 60 24 40.0 
3. Life 80 28 35.0 
II 
4. Chemical and Physical Changes 80 23 28.8 I 
!I 
5. Light 60 1'7 28.3 
6. The Earth 60 16 26.'7 II 
!j '7. The Universe 80 20 25.0 
II 8. The Earth's Atmosphere 60 14 23.3 
II 9. Electricity and Magnetism 60 13 21.'7 ,, 
!i 10. Health and Safety 
60 '7 11.'7 
I 
I 
1. 
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TABLE YJl 
ORDER OF SELECTION OF SCIENCE CONCEPTS 
BY 8 SIXTH GRADE BOYS IN 
AREA 2 
Frequency 
[Order Concept No. of 
Selection I 
II 
1. Conservation of Natural Resources 24 21 
2. Chemical and Physical Changes 32 20 
3. The Earth 24 13 
4. Light 24 13 
5. The Universe 32 17 
6. Life 32 17 
7. Forms of Energy 24 12 
8. Electricity and Magnet ism 24 10 
9. The Earth's Atmosphere 24 9 
I 10. Health and Safety 24 7 
==== . r---=-
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II 
II 
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Per 
Cent 
87.5 
62.5 
54.2 
54.2 
53.1 
53.1 
50.0 
41.7 
-
-
37.5 
29.1 
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TABLE XVI 
ORDER OF SELECTION OF SCIENCE CONCEPTS 
BY 15 SIXTH GRADE BOYS IN 
AREA 3 
. 37 
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TABLE XVII 
ORDER OF SELECTION OF SCIENCE CONCEPTS 
BY 18 SIXTH GRADE GIRLS IN 
AREA 1 
I 
I Frequency I 
/ Order Concept No. of 
Selection 
.I 
I 1. Conservation of Natural Resources 54 30 
2. Light 54 25 
3. Life 72 33 
4. Chemical and Physical Changes 72 27 
5. Health and Safety 54 20 
6. The Earth 54 19 
7. Forms of Energy 54 19 
8. The Universe 72 17 
9. The Earth's Atmosphere 54 12 
10. Electricity a.nd Magnetism 54 11 
I -------~~~-=~==· =~~= 
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Per 
Cent 
55.6 
46.3 
45.8 
37.5 
37.0 
35.2 
35.2 I 
23.6 
22.2 
20.4 
' II 
II 
ll II 
_j -· -~~ -~,-=-~~ 
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TABLE XVIII 
ORDER OF SELECTION OF SCIENCE CONCEPTS 
BY 10 S IXTH GRADE G IRIS IN 
AREA 2 
f rder 
Frequency 
of Per 
Selection Cent 
Concept No. 
1. Life 40 18 45.0 
2. Chemical and Physical Changes 40 15 37.5 
3. Light 30 11 36.7 
4. Conservation of Natural Resources 30 11 36.7 
5. Health and Safety 30 11 36.7 
6. The Universe 40 10 25.0 
7. The Earth 30 6 20.0 
8. Forms of Energy 30 6 20.0 
9. The Earth's Atmosphere 30 3 10.0 
10. Electricity and Magnetism 30 3 10.0 
I 
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I 
'I 
II 
iJOrder 
I 
II 1. 
I! 2. 
:I 
,, 3. 
I 4. 
5. 
6. 
7. 
8. 
9. 
11 10. 
' 
I 
I 
II 
II 
'I !I 
II 
!I 
TABLE XIX 
ORDER OF SELECTION OF SCIENCE CONCEPTS 
BY 12 SIXTH GRADE GIRLS IN 
AREA 3 
Frequency 
Concept No. of 
Selection 
The Universe 48 26 
Life 48 24 
Light 36 15 
Chemical and Physical Changes 48 19 
The Earth 36 13 
Electricity and Magnetism 36 10 
The Earth's Atmosphere 36 8 
Healt h and Safety 36 8 
Conserva·t;ion of Natural Resources 36 7 
Forms of Energy 36 2 
_J 
-
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40 
Per 
Cent 
54.0 
50.0 
41.6 
39.6 
36.1 
27.8 
22.2 
22.2 
19.4 
5.5 
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Tables II, III, and IV show that there is some 
difference in the selections of the science concepts by the 
boys of grade IV. The concepts, "Conservation of Natural 
Resources, 11 and "Chemical and Physical Changes, 11 rate at 
the top of the list of science interests of boys in all 
areas, except that of Area 3 for "Conservation of Natura:l 
- -
Resources." However, the concept "Health and Safety" rates 
high in the interest of boys in Area. 1, but is last in the 
list of ten concepts in both Areas 2 and 3. 
Upon checking Tables V, VI, and VII, the writer finds 
that girls of the fourth grade tend to show more interest 
in the biological science concepts than in the technical 
science concepts. However, both boys and girls of the 
fourth grade in Areas 1 and 2 selected the concepts, 
"Conservation of Natural Resources," "Chemical and Physical 
Changes," as ones they were most interested in. 
A study of Tables VIII, IX, and X shows that in all 
three areas, fifth grade boys selected the concept 
"Conservation of Natural Resourcesu as the one of greatest 
interest. Furthermore, the concept of "Health and Safety" 
was listed as the one they were least interested in except 
for Area 3 where it was number seven in the list of ten. 
Yet, upon checking Tables XI, XII, and XIII, it can be 
seen that the fifth grade girls showed the greatest interest 
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'i 
in the two concepts of "Health and Safety" and "Life", 
with the least interest in the technical and physical 
science concepts. 
From Tables XIV, XV, and XVI, it can be seen that 
the boys of grade VI, in each area, selected the concept 
of "Conservation of Natural Resources" as the one of 
greatest interest and the concept "Health and Safety" as 
the one of least interest with the other concepts in 
generally the same order in each area. However, the girls 
of grade VI in each area, differed somewhat in their 
selection than the girls in either the fourth or fifth 
grade, as is shown in Tables XVII, XVIII, and XIX. 
In the light of the above information, and from a 
study of these tables, the writer can definitely state 
that local environment has little or no influence on the 
science interests of the boys and girls of the intermediate 
grades in Quincy, Massachusetts. 
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I ORDER OF SELECTION OF SCIENCE CONCEPTS 
II BY ALL (53) FOURTH GRADE BOYS II 
•'r==================================== ' 
Frequency 
JOrder Concept No. of 
Selection 
1. Conservation of Natural Resources 159 105 
2. Chemical and Physical Changes 212 121 
3. Forms of Energy 159 80 
4. Life 212 103 
5. The Earth 159 76 
6. Light 159 76 
7. The Universe 212 100 
8. The Earth's Atmosphere 159 73 
9. Electricity and Magnetism 159 61 
10. Health and Safety 159 61 
Per 
Cent 
66.03 
57.07 I 
50.31 11 
48.58 'I 
I 
47.79 ' 
47.79 
47~17 1 
45.91 
38.36 
38.36 
43 
i 
I 
!I 
TABLE XXI 
ORDER OF SELECTION OF SCIENCE CONCEPTS 
BY ALL (45) FOURTH GRADE GIRLS 
Frequency 
I Order Concept No. of Selection 
II 
I 1. Conservation of Natural Resourc es 135 76 I 
I 2. Health and Safety 135 76 
3. Lif e 180 92 
4. Chemical and Physical Changes 180 86 
5 . The Universe 180 85 
6. Light 135 62 
7. Forms of Energy 135 52 
8. The Earth 135 41 
9. Electricity and Magnetism 135 40 
10. The Earth's Atmosphere 135 35 
, 
44 
Per 
Cent 
56.29 I 
56.29 
51.11 , 
47.77 
I 
47.22 1 
45.92 1 
38.51 I 
I 30.37 I 
29.62 
25.92 I 
! 
I 
I 
1 
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I, TABLE XXII 
I 
I 
ORDER OF SELECTION OF SCffiNCE CONCEPTS 
BY ALL (53) FIFTH GRADE BOYS 
Frequency 
Order Concept No. of Per 
S e le c t ion C en t 
1. Conservation of Natural Resources 159 87 54.7 
2. Chemical and Physical Changes 212 107 50.47 , 
I 
! 
3. Forms of Energy 159 78 49.05 1 
4. Life 212 95 44.81 , 
I 
5. The Universe 212 93 43.86 ~ 
6. The Earth's Atmosphere 159 69 43.39 11 
7. Light 159 64 40.25 1 
The Earth 159 60 8. 37. '73 I 
9. Electricity and Magnetism 159 50 31.44 1 
' 10. Health and Safety 159 37 I 23.27 1 
!I 
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TABLE :XXIII 
ORDER OF SElECTION OF SCIENCE CONCEPTS 
BY ALL (42) FIFTH GRADE GIRLS 
Frequency 
Concept No. of 
Selection 
1. Health and Safety 126 58 
2. Life 168 77 
3. Conservation of Natural Resources 126 46 
4. Light 126 38 
5. Chemical and Physical Changes - 168 46 
6. Forms of Energy 126 33 
7. Electricity and Magnet ism 126 31 
8. The Universe 168 41 
9. The Earth 126 24 
10. The Earth's Atmosphere 126 17 
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Per 
Cent I 
1: 
46.03 
45.83 
36.5 
30.15 1: 
IJ 
27.38 1 
26.19 1: 
24.6 \I 
24.4 il 
i 
I 19.04 I 
1o.31 :I 
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TABLE XXIV 
ORDER OF SELECTION OF SCIENCE CONCEPTS 
BY ALL ( 43) SIXTH GRADE BOYS 
Frequency 
f rder Concept No. of 
Selection 
II 
II 
II 
'I 1. Conservation of Natural Resources 129 77 
2. Chemical and Physical Changes 172 76 
3. Forms of Energy 129 56 
4. The Earth 129 54 
5. The Universe 172 68 
6. Light 129 50 
7. Life 172 64 
8. The Earth's Atmosphere 129 41 
9. Electricity and ~~gnetism 129 41 
10. Health and Safety 129 26 
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Per 
Cent 
59.6 
44.18 11 
43.41 1 
41.86 
39.53 
38.76 I 
37.2 .I 
II 
31.78 I 
31.78 
20.15 
=1* 
II 
rOrder 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
TABLE XXV 
ORDER OF SELECTION OF SCIENCE CONCEPTS 
BY AIL ( 40) SIXTH GRADE GIRLS 
Frequency 
Concept No. of 
Selection 
Lif e 168 70 
Conservation of Natural Resources 126 47 
Light 126 43 
Chemical and Physical Changes 168 57 
The Universe 168 56 
The Earth 126 35 
Forms of Energy 126 32 
Electricity and Magnetism 126 26 
Health and Safety 126 26 
The Earth' s Atmosphere 126 25 
Per 
Cent 
43.75 1 
! 
39.16 1 
35.83 
35.62 
35.0 
29.16 I 
I 
26.66 I 
I· 
21.66 1 
21.66 I 
i 
20.83 1 
I 
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After a comparison of Tables XX, XXII, and XXIV, it 
can be definitely stated that the science interests of all 
boys in grades IV, V, and VI are almost identical. All 
boys, in each grade, selected the same three concepts as 
their first, second, and third choice -- "Conservation of 
Natural Resources," "Chemical and Physical Changes," and 
"Forms of Energy," and "Electricity and Magnetism," and 
"Health and Safety 11 as their last two choices, respectively. ! 
The other concepts were ·generally in the same order of 
selection in each grade. 
In like manner, from a comparison of Tables XXI, 
XXIII, and XXV, the girls' selections, in each grade, were 
very nmch the same. The concepts "Conservation of Natural 
Resources, 11 "Life," and "Health and Safety," were listed 
as of greatest interest, an~ "The Earth's Atmosphere" as 
of least interest. However, as shown in Table XXV, the 
sixth grade girls showed little interest in "Health and 
Safety," as compared with the fourth and fifth grade girls. 
Yet, the other concepts were generally in the same order 
of interest. 
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To further substantiate these results, the concept 
selections of boys and girls in each grade were compared 
to determine the Critical Ratios of each comparison. The 
Edgerton1 tables were used to obtain the Standard Error of 
Percent and the Standard Error Squared for each concept. 
Wert2 makes the following statement: 
In many cases a comparison is desired , 
of the means of two samples from a given 
population. For example, a first sample may 
give a mean value. of 72 and a second sample 
a mean value of 74. A difference of two 
points is noticed between these means. The 
difference between two means will fluctuate 
in successive samples; and, consequently, the 
difference of two means has a standard error 
of its own, called the standard error of a 
difference between two means. When the 
difference between these two means is divided 
by the standard error of that difference, a 
ratio is found which is sometimes called the 
critical ratio. Whenever this ratio is unity, 
the chances are 68 in 100 that the difference 
is too great to be the result of sampling 
fluctuations; whenever this ratio is two, the 
chances are 95 out of 100 that the difference 
is too great to be the result of sampling 
fluctuations; and, Whenever the ratio is 
three or more, it is a practical certainty 
that the difference is too great to be the 
result of sampling fluctuations. Whenever 
it is a practical certainty that the differ-
ence is too great to be attributed to the 
fluctuations of sampling, the difference is 
called significant. 
1Harold A. Edgerton and Donald G. Paterson, "Table 
Standard Errors and Probable Errors of Percentages for 
Varying Numbers of Cases," Journal · of Applied Psychology, 
Volume 10:378-391, September, 1926. 
2James E. Wert, Educational Statistics, New York 
and London: McGraw-Hill Book Company, Inc., 1938, p. 145. 
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In light of this information, ratios of less than 
three show that there are 68 to 95 chances in a hundred 
that the difference is too great to be the result of 
sampling fluctuations; and ratios of three or more are 
said to be statistically significant. In tables XXVI, 
XXVII , and XXVIII, critical ratios have been determined by 
means of a comparison of boys' and girls' selections in 
each grade -- four, five, and six. 
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TABLE XXVI 
COMPARISON OF SCIENCE CONCEPT SELECTIONS 
BY ALL BOYS AND ALL GIRLS OF GRADE IV 
Frequency 
S.E.% C.R. \: Concept of Percent Diff. S.E.Diff. 
Selection 
I 
105 . 66.0 4~6 I 10 76 56.3 5.7 9.7 7.32 1.32 il 
20 121 57~1 4~5 9.3 7.29 1.27 1 86 47.8 5.4 
80 50~3 5~6 11.8 8.89 FE 52 38.5 6.8 1.32 1 
I 
L 103 48~6 4~9 2.5 7.14 92 51.1 5.2 .35 
E 76 47~8 5~7 17.4 9.18 41 30.4 7.2 
5 76 47~8 5~7 1.9 8.57 62 45.9 6.4 .22 
100 47~2 5~0 
u 85 47.2 5.4 0 7.35 0 
EA 73 45.9 5~8 20.0 9.30 2.15 35 25.9 7.4 
61 38~4 6~2 8.8 .93 1 EM 40 29.6 7.2 9.40 
I 
61 38~4 6~2 17 .• 9 2.15 ,, HS 76 56.3 5.7 8.32 
I 
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All comparisons show that the chances range from 
14 to 96 in a hundred that the difference is too great to 
be the result of sampling fluctuations, with the first, 
second, third, fifth, sixth, eighth, and ninth in favor 
of the boys; the fourth and tenth comparisons in favor of 
the girls; and no difference as to the selection of the 
seventh concept. 
II 
~ 
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TABLE XXVII 
II COMPARISON OF SCIENCE CONCEPT SELECTIONS 
BY ALL BOYS AND ALL GIRLS OF GRADE V I 
il 
II . Frequency I 
C.R. I I' Concept of Percent S.E.% Diff. S.E.Diff. 
Selection 
I ' 
87 54~7 5~3 18.2 - 'I 10 46 36.5 7.1 8.86 2.05 1! 
107 50~5 4~8 20 46 27.4 6.5 23.1 8.80 2.62 
FE 
78 49~1 5~7 22.9 9.40 2.43 33 26.2 7.6 
I 
95 44~8 5~1 1.0 I L 77 45.8 5.7 7.65 .13 ! 
u 93 43~9 5~1 19.5 8.32 41 24.4 6.7 2.1 
69 43~4 6~0 33.1 EA 17 10.3 6.0 8.48 3.9 
64 40~3 6~1 
5 38 30.2 7.4 10.1 9.59 1.05 
E 60 37~7 6~3 18.7 10.0 24 19.0 7.8 1.87 , 
50 31~4 6~5 
EM 31 24.6 7.8 6.8 10.15 .66 
37 23~3 6~9 22.7 2.39 11 HS 58 46.03 6.5 9.48 
Again all comparisons are below 3.0. The chances 
range from 8 to 98 in a hundred, with the boys again 
showing greatest chance in the first, second, third, 
fiftl1, sixth, seventh, eighth, and ninth concepts; the 
girls showing favor in the fourth and tenth. 
-~~r~========~===========~==================================~=============~ 
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I 
TABLE XXVIII 
COMPARJSON OF SCIENCE CONCEPT SELECTIONS 
BY ALL BOYS AND ALL GIRLS OF GRADE VI 
Frequency 
S.E.% 
II 
I Concept of Percent Diff. S.E.Diff. c .R. 11 
I 
Selection II 
I i 
I 77 59~6 5~6 II 10 47 39.2 7.1 20.4 9.42 2.16 11 
II 76 44~2 5~7 I' 
II 20 57 35.6 6.4 8.6 8.57 1.0 II 
. 'I 56 43~4 6~6 II I 
I FE 32 26.7 7.8 16.7 10.2 1.63 1 
'I 
II 
54 41~9 6~7 E 35 29.2 7.7 12.7 10.2 1.24 
'I 
68 39~5 5~9 4.5 u 56 35.0 6.4 8.60 .52 
5 50 38~8 6~9 3.0 9.97 
.30 11 43 35.8 7.2 
il 64 37~2 6~0 
.79 11 
II 
L 70 43.8 5.9 6.6 8.31 
II 41 31~8 7~2 1.18 1. 
lj 
EA 25 20.8 8.1 11.0 9.31 
I 
., 41 31~8 7~2 ' II EM 10.1 10.82 
.93 :i 
II 
26 21.7 8.1 
II 
26 20~2 8~0 
.13 1; HS 26 21.7 8.1 1.5 11.4 
'I /I 
II 
II 
II 
,I 
- _]j_ 
:I 
II 
I 
I 
:I 
'I 
II 
-~-fi 
I 
. ----- - ~=="=~= === ========~========~~===~~- 5? __ ___ 
In this table the chances are again in favor of the 
boys over the girls in selection comparisons, with the 
boys showing greatest chance in the first, second, third, 
fourth, fifth, sixth, eighth, and ninth concepts; the 
girls showing greatest Chance in the seventh and tenth 
I 
I 
concepts. I 
From this information, it can be s a id that practicall'Yil 
all boys of the Intermediate Grades in Quincy would select 
these concepts in this order of interest over the girls r 
selection in their order of int erest. 
To further determine the interests of both boys and 
girls in these science concepts, the writer combined all 
selections of boys and all selections of girls, as shown 
in tables XXIX and XXX. 
====r~~~==============================================r======== 
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TABLE XXI X 
ORDER OF SELECTION OF SCIENCE CONC EPTS 
BY ALL (149) BOYS 
Frequency II ~ rder Concept No. of Per Selection Cent 
I 1. 
I 2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
I 
I 
Conservation of Natural Resources 447 269 60.17 
Chemical and Physical Changes 596 304 51.0 
Forms of Energy 447 214 47.87 
Life 596 262 43.97 
The Universe 596 261 43.79 
The Earth 447 190 42.5 
Light 447 190 42.5 
The Earth's Atmosphere 447 183 40.93 
Elect ricity and Magnetism 447 152 34.0 
Health and Safety 447 127 27.74 
As shown in tables II, III, IV, VIII, IX, X, XIV, XV, 
and XVI, the boys 1· interests in each grade in each area, this 
table shows the order of science interests resulting from a 
complete tabulation of these area and grade selections. It 
is worthy to note that the concepts "Conservation of Natural 
Resources" and "Chemical and Physical Changes" rank at the 
II 
JL ~==r 
top in interest with ''Health and Safety" at the bottom. 
This was also generally t.ru.e in each separate area. 
J 
I 
I' ~I 
I 
:I 
'I ~~=-1--
I 
I 
I TABLE XXX 
li 
I 
ORDER OF SELECTION OF SCIENCE CONCEPTS 
I===================BY==A=L=L==(l=2=7=)==G=IRLS======================== 
Order Concept 
1. Life 
2. Conservation of Natural Resources 
3. Health and Safety 
4. Light 
5. Chemical and Physical Changes 
6. The Universe 
7. Forms of Energy 
8. The Earth 
9. Electricity and Magnetism 
10. The Earth's Atmosphere 
No. 
508 
371 
371 
371 
508 
508 
371 
371 
371 
371 
Frequency 
of 
Selection 
239 
169 
160 
143 
189 
182 
189 
100 
97 
77 
Per 
Cent , 
47.04 
45.55 
43.12 
38.54 1 
37.2 
35.82 
31.53 
26.94 1 
26.14 ! 
20.75 
The total selection by all girls in grades four, five, 
and six, as shown above, results in an order of interest 
which again is very similar to the individual grade and area 
selection. The girls' interests show a definite trend toward 
the biological sciences in their selection of "Life" and 
''Health and Safety" as of great interest, and the physical 
aspect of science in the concepts of "The Earth", "Electri-
li city and Magne~ ism", 
j_l_least interest. 
ani "The Earth's Atmosphere" as of 
~-~-~- --~~ --~=--·~-=--~==- -=~~--==== l 
This table shows that four of the selections of the 
ten concepts, i.e. first, second, third, and eighth, are 
statistically significant in favor of the boys; while the 
other six, showing the chances from 50 to 98 in a hundred 
that the difference was too great to be the result of 
sampling fluctuations, were also in favor of the boys 
except for the fourth and tenth concept. 
A further analysis was made of the order of 
selection of the concepts by all boys and girls partici-
pating in the study to determine in what specific order, 
as shown by the comparison of the first science concept 
with each of the other nine of the boys' and girls' 
selections, these concepts would be listed. 
61 
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TABLE XXXII 
INTER-CONCEPT COMPARISON OF ALL BOYS 1 SELECTIONS 
'loncept 
Frequency 
S.E.% of Percent Diff. S.E.Diff. C.R. 
I 
II 
I 
II 
!I 
il 
II 
I 
Selection 
10 269 60~2 3~0 9.2 4.17 20 304 51.0 2.9 2.20 
269 10 60~2 3~0 I 
FE 214 47.9 3.4 12.3 4.53 2.71 1 
- I 10 269 60~2 3~0 
L 262 43.8 3.1 16.4 4.31 3.80 1 
10 269 60~2 3;0 17.7 E 190 42.5 3.6 4.68 3.78 
10 269 60~2 3~0 19.3 4.68 II EA 183 40.9 3.6 4.12 /1 
10 269 60~2 3~0 
EM 152 34.0 3.8 26.2 4.74 5.52 
10 
HS 
269 60~2 3~0 32.5 5.0 124 27.7 4.0 
The concept, "Conservation of Natural Resources", 
which rated number one as to the interests of all boys, 
6.5 
was compared, in turn, with each of the other nine. This 
table shows that there is an increasing difference in each 
comparison from the second to the last concept. This diff-
erence was in favor of 11 Conservation of Natural Resources", 
as the concept in which the greatest interest was shown, and 
. I 
62 
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TABLE XXXIII 
INTER-CONCEPT COMPARISON OF ALL GIRLS I SELECTIONS 
li Frequency 
S.E.% r oncept of Percent Diff. S.E.Diff. C.R. Selection 
I 
I, L 239 47~0 3~2 
!I 10 169 45.6 3.8 
1.4 4.96 .28 
L 239 47~0 3~2 3.9 5.04 HS 160 43.1 3.9 .77 
L 239 47~0 3~2 8.5 5 . 10 1.66 5 143 38.5 4.1 
L 239 47.0 3~2 11.2 4.8 2.33 II u 182 35.8 3.6 
L 239 4?~0 3~2 15.5 FE 189 31.5 3.4 4.67 3.31 
L 239 47~0 3~2 20 . 1 E 100 26.9 4.4 5.44 3.69 
L 239 47~0 3~2 2~.2 5.50 4.76 EA 77 20.8 4.6 
An examination of this will also show than in an 
inter-concept comparison of all girls' selections, the 
concept of 11 Life 11 will rank as the highest in interest. 
. II Each individual comparison, as shown in the table, increases; 
as to the difference and critical ratio. This would also 
be true if further individual comparisons were made. 
il 
I 64 
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To determine the science interests of bright, 
average, and slow children in each grade, tabulations 
were made and resulting concept selections were listed 
in order of interest as shown in tables XXXIV - XLII. 
I L =~---=-:..~--::-====.. -=---
I' 
II 
I 
II 
.I 
-- -- J ----- -~ 
I 
I 
TABLE XXXIV 
ORDER OF SELECTION OF SCIENCE CONCEPTS 
BY THE BRIGHT PUPILS (14) OF GRADE IV 
Frequency 
Order Concept No. of 
I' J 
Selection 
1. Conservation of Natural Resources 42 23 
2. The Universe 56 29 
; 3. Light 42 20 
4. Health and Safety 42 19 
5. Life 42 25 
6. Chemical and Physical Changes 42 25 
7. Forms of Energy 42 17 
8. Electricity and Magnetism 42 14 
9. The Earth's Atmosphere 42 12 
10. The Earth 42 10 
65 
Per 
Cent 
II 
54.76 r 
51.78 1 
II 
47.61 lj 
45.23 
44~64 II 
II 
44.64 
40.47 
I 
33.33 I 
28.57 
23.80 
---~ -- -=--lb=~=-== .. -- ==-~=--=:o...--====== ===== 
I 
j, 
11 ,, 
i rder 
I 
·I 1. I 
I 2. I 
II 3. 
I 
I 4. I 
I 5. 
6. 
I 7. I 
II 8. 
I 9. 
l 1o. 
I 
I 
TABLE XXXV 
ORDER OF SELECTION OF SCIENCE CONCEPTS 
BY THE AVERAGE PUPILS (54) OF GRADE IV 
Frequency 
Concept No. of 
Selection 
Conservation of Natural Resources 162 96 
Chemical and Physical Changes 216 108 
Life 216 105 
Health and Safety 162 75 
Light 162 73 
Forms of Energy 162 71 
The Universe 216 91 
The Earth 162 63 
The Earth's Atmosphere 162 56 
Electricity and Magnetism 162 55 
1 66 
Per 
Cent 
59.25 
50.0 
48.61 
46 .29 :1 
45.o6 1 
43.82 I 
42.12 I 
38.88 
34.56 1 
33.95 
t-
1 
I 
·i ~ 67 
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II 
I 
TABLE XXXVI 
ORDER OF SELECTION OF SCIENCE CONCEPTS 
BY THE SLOW PUPILS (30) OF GRADE IV 
II 
II 
II !===============:::=; 
1! Frequency 
·
1 
.. 0rder Concept No. of 
Selection 
1. Conservation of Natural Resources 
2. Chemical and Physical Changes 
3. Life 
4. The Universe 
5. Light 
6. Forms of Energy 
7. Health and Safety 
8. The Earth 
9. The Earth's Atmosphere 
10. Electricity and Magnetism 
90 
120 
120 
120 
90 
90 
90 
90 
90 
90 
63 
74 
66 
64 
45 
44 
44 
43 
41 
34 
Per 
Cent 
I 
70.00 li 
61~66 11 
55.o I 
53~33 1 
5o.o ·I 
48.88 
48.88 
47.77 
45.55 11 
37 ~77 1 
As to the science interests of the bright, avera~e, 
and slow children of grade IV, again there is very little 
difference in the order of selection. The concept "Conser-
vation of Natural Resources" still ranks as first in 
interest, but "Health and Safety'' ranks higher than 
previously noted. 
===== ==~==~=-'--=· == n-
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I 
I 
I 
I 
I Order 
I 
1. 
I 2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
TABLE XXXVII 
ORDER OF SELECTION OF SCIENCE CONCEPTS 
BY THE BRIGHT PUPILS (44) OF GRADE V 
Frequency 
Concept No. of 
Selection 
Conservation of Natural Resources 132 60 
Chemical and Physical Changes 176 76 
The Universe 176 73 
Life 176 72 
Forms of Energy 132 47 
Light 132 44 
The Earth 132 42 
Health and Safety 132 39 
The Earth's Atmosphere 132 35 
10. Electricity and Magnetism 132 35 
68 
Per 
Cent 
45.45 
43.18 11 
I 
41.47 , 
40.9 
,I 35.6 
iJ 
33~33 I 
I 
31.81 I 
29.54 
26.51 ' 
. 'I 26.51 . 
I' I 
I 
I 
TABLE XXXVIII 
ORDER OF SELECTION OF SCIENCE CONCEPTS 
BY THE AVERAGE PUPILS (43) OF GRADE V 
Concept 
r 
1
/ 1. Conservation of Natural Resources 
2. Life 
3. Forms of Energy 
4. Light 
5. Chemical and Physical Changes 
6. Health and Safety 
7. The Earth's Atmosphere 
8. Electricity and Magnetism 
I 9~ 
'110. 
I 
I 
I 
! 
i 
I 
II 
The Universe 
The Earth 
Frequency 
No. of 
Selection 
129 63 
172 83 
129 49 
129 45 
172 60 
129 44 
129 39 
129 37 
172 48 
129 34 
69 
Per 
Cent 
48.83 
48.25 I 
37.98 
34.88 
34.88 
34.1 
30.23 
28.68 
27.9 I 
26.35 
-4~ ===========~==============L~== 
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1 
I 
i 
II I 
I 
I 
i 
----~r 
'I 
'I 
II 
============-=IL 7~o'=== 
TABLE XXXIX 
ORDER OF SELECTION OF SCIENCE CONCEPTS 
BY THE SLOW PUPILS ( 8) OF GRADE V 
An analysis of these tables shows a slight difference 
I 
of interest in each group. The bright and average children I' 
again showed greatest interest in "Conservation of Natural i! 
Resources", while the slow children showed greatest interest j, 
II in "Forms of Energy". 1 
I 
'I 
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TABLE XL 
ORDER OF SELECTION OF SCIENCE CONCEPTS 
BY THE BRIGHT PUPILS (31) OF GRADE VI 
~rder Concept 
,I 
I 
II 
II 1. Conservation of Natural Resources 
,I 
i\ 2. Life 
ll 
II 3. Light 
II 
'! 
4. The Earth 
5. Chemical and Physical Changes 
6. Forms of Energy 
7. The Universe 
8. Electricity and Magnetism 
I 9. The Earth's A tmos ph ere 
11 10. Health and Safety 
I 
0 -" ~C- = ~~t- -
\I 
!I 
I 
,, 
I 
Frequency 
No. of 
Selection 
93 52 
124 54 
93 41 
93 36 
124 45 
93 32 
124 40 
93 26 
93 25 
93 22 
Per 
Cent 
j: 
55.91 ,I 
43.55 
43.01 
38~7 I 
36!29 1 
34.30 II 
32~25 ,, 
27.95 !. 
26.88 
23.65 
I 
--+-·--1 
II 
' 
I. 
I 
I 
11order 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
TABLE XLI 
ORDER OF SELECTION OF SCIENCE CONCEPTS 
BY THE AVERAGE PUPILS (45) OF GRADE VI 
Frequency 
Concept No. of 
Selection 
Chemical and Physical Changes 180 73 
Conservation of Natural Resources 135 62 
Lif e 180 75 
The Universe 180 67 
Light 135 50 
The Earth 135 47 
Forms of Energy 135 44 
The Earth's Atmosphere 135 35 
Health and Safety 135 34 
I 
11 10. Electricity and Magnetism 135 31 
I 
I 
I 
Per 
Cent 
46.11 1 
45.92 
41.66 I' 
I 
37.22 11 
37.03 
I 
34.81 1 
32.59 
25.92 1 
25.18 
22.96 
'!~·I 
I· 
·I 
II 
I' 
,I 
1: 
I 
,, 
'I 
TABLE XLII 
ORDER OF SELECTION OF SCIENCE CONCEPTS 
BY THE SLOW PUPILS (7) OF GRADE VI 
Frequency 
No. of 
Selection 
28 18 
2. Conservation of Natural Resources 21 12 
3. Light 21 11 
4. Lif e 28 14 
5. The Earth 21 10 
6. Health and Safety 21 10 
7. The Universe 28 13 
8. Forms of Energy 21 8 
9. The Earth's Atmosphere 21 6 
10. Electricity and Magnetism 21 5 
50.0 I 
47.61 
I 47.61 ' 
I 
46.42 1 
38.09 : 
28~57 I 
23.8 
The science interests of the bright, average, and 
slow children of grade VI are shown in the above tables. 
There is more of a difference in the interests of each 
group, but again "Conservation of Natural Resources" ranks 
high. However, "Health and Safety" ranks low as · to the 
interests of the bright and average children, and sixth in 
order of interest of the slow children. 
I. 
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To obtain a clear conception of the science interestsr 
of all the children, based on intelligence, the following 
tables were constructed to show the order of science 
interests of all the bright children, all the average 
children, and all the slow children. 
I 
I 
: . -·-·--" j_ - ---· 
TABLE XLIII 
ORDER OF SELECTION OF SCIENCE CONCEPTS 
BY ALL (89) BRIGHT PUPILS 
I 75 
- ,==-~~ 
\1 
II 
! 
I 
d 
- --- -·----~---·-
11 
'I 
TABLE XLIV 
ORDER OF SELECTION OF SCIENCE CONCEPTS 
BY ALL (142) AVERAGE PUPILS 
Frequency 
,IOrder Concept No. of 
Selection 
1. Conservation of Natural Resources 426 221 
2. Life 568 263 
3. Chemical and Physical Changes 568 241 
4. Light 426 168 
5. Forms of Energy 426 164 
6. The Universe 568 206 
7. Health and Safety 426 153 
8. The Earth 426 144 
:1 9. The Earth 
1 s Atmosphere 426 130 
il 10. Electricity and Magnetism 426 123 
.I 
:I 
II 
,I 
It I, 
II 
II 
~=-'1_ 
76 
Per 
Cent 
51.87 I 
46.3 I 
42.42 
I 
39~43 I 
I 
38.49 I 
36.26 1 
35.91 
33.8 I 
I 30~51 I: 
28.87 
~~--~--
- ··y-=-. 
I 
II I 
I TABLE XLV 
ORDER OF SELEC'l1ION OF SCIENCE CON.CEPTS 
BY ALL (45) SLOW PUPILS 
./ 
II Frequency 
lprder Concept No. of Per 
I 
1. 
2. 
3. 
4. 
5. 
II 
6. 
l1 7. 
,, 
II 8. 
li 
9. 
'1 10. 
I 
II 
Selection Cent 
Conservation of Natural Resources 135 86 63.71 
Chemical and Physical Changes 180 109 60.5 
. 
Life 180 96 53.3 
Light 135 69 51.11 
The Universe 180 90 50.0 
Forms of Energy 135 66 48.88 
Health and Safety 135 64 47.48 
The Earth 135 63 46.66 
The Earth's Atmosphere 135 58 42.96 
Electricity and Magnetism 135 48 35.55 
A final analysis shows that _the concepts, "Conserva-
tion of Natural Resources", "Life", and "Chemical and 
Physical Changes", rank as the three highest in interest of 
all the bright, average, and slow children. The other 
concepts generally rate the srume interest level in each 
group with very small percentage differences between them. 
I 77 
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I 
II 
II 
II 
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As a further evaluation and analysis of tl1is data, 
each concept was compared and critical ratios were obtained 
from a comparison of all the bright, average, and slow 
children's interests of the Intermediate Grades. 
li 
iiConcept 
:1 ,, 
II 
'I 
!I 
'I !, 
,~ 
J 
I 
! 
~4 
10 
L 
20 
u 
5 
FE 
E 
HS 
EM 
EA 
TABLE XLVI 
COMPARISON OF SCIENCE CONCEPT SELECTIONS 
BY 89 BRIGHT AND 142 AVERAGE PUPILS OF 
THE INTERMEDIATE GRADES 
Frequency 
II 79 
-·-l~=~~ 
I 
It 
I 
of Percent s.E.% Diff. S.E.Diff. c.R. I1 Selection 
135 50~56 4~3 1.31 5.48 .23 11 221 51.87 3.4 
151 42~41 4~0 
II 
263 46.3 3.1 3.89 5.06 .76 
146 41~01 4~1 1.41 5.10 241 42.42 3.2 .27 
142 39~88 4~1 I 
206 36.26 3.3 3.62 5.26 .68 li 
I 
105 39~32 4~8 
.11 6.02 ~o1 I 168 39.43 3.8 
96 35~95 4~9 2.54 i 164 38.49 3.8 6.2 .o4 I 
88 32~95 5~0 
.85 144 33.8 3.9 6.34 .13 i 
II 
80 29~96 5~1 5.95 .92 II 153 35.91 3.9 6.42 
75 28~08 5~2 
123 28.87 4.1 .79 6.52 .12 
72 26;96 5;.2 
130 30.51 4.1 3.55 6.52 .56 
I ) 
-c=-=4= = 
II 
I A comparison of all bright children's interests and 
all average children's interests, as shown in this table, 
points out that the critical ratios suggest that there is 
a range of 62 chances in a hundred that the difference is 
too great to be the result of sampling fluctuations. This 
shows up clearly in all comparisons except the fifth and 
sixth. 
I 
\\ 
I 80 
_J_ 
II 
:I 
I 81 
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TABLE XLVII 
II COMPARISON OF SCIENCE CONCEPT SELECTIONS 
/' BY 142 AVERAGE PUPILS AND 45 SLOW PUPILS 
.I 
I OF THE INTERMEDIATE GRADES 
:1 . Frequency S.E.% f oncept of Percent Diff. S.E.Diff. C.R . il Selection 
I 
r 
221 51.87 3~4 , I 10 86 63.71 5.2 11.84 6.21 1.9 
263 46~3 3~1 I 
L 96 53.3 5.1 7.0 5.97 1.1 I 
20 241 42~42 3~2 18.08 3 . 1& 1 109 60.5 4.7 5.68 
168 39~43 3~8 
1.66 1; 5 69 51.11 6.0 11.68 7.02 
FE 
164 38~49 3~8 10.39 66 48.88 6.2 7.27 1.42 
u 
206 36~26 3~3 13.'74 90 50.0 5.3 6.24 2.21 
li 
HS 
153 35~91 3~9 11.5'7 64 4'7.48 6.2 '7.32 1.58 II 
'I 
144 33-~8 3~9 I 
E 63 46.66 6.3 12.86 '7.4 1.'73 
EA 
130 30~51 4~1 12.45 58 42.96 6.5 '7.7 1.6 I 
123 28~8'7 4~1 
II 
EM 48 35.55 6.9 6.68 8.02 .83 
- -~=~-]! ___ --=====----~-=-~= 
I 
I 
II 
II 
I 
I 
I 
I 
As in the individual grade comparisons, the total 
comparison of the interests of the slow children and 
average children are in favor of the slow children with 
the chances of 68 to 98 in a hundred of a significant 
difference. 
I 
I 
\. 
l E 
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TABLE XLVIII 
I 
COMPARISON OF SCIENCE CONCEPT SELECTIONS 
II BY 89 BRIGHT PUPILS AND 45 SLOW PUPILS I I 
OF THE INTERMEDIATE GRADES I 
I 
I 
II Frequency 
I 
s.E.% f oncept of Percent Diff. S.E.Diff. C.R. 
Selection 
II 
135 50~56 4~3 II 
10 86 63.71 5.2 13.15 6.74 1.95 I 
I 
151 42~41 4~0 . II 
:I L 96 53.3 5.1 
10.89 6.48 1.68 : 
II 
II 
146 41~01 4~1 I 
II 
20 109 60.5 4.7 19.49 6.24 3~12 1: 
I 
u 
142 39~88 4~1 10.12 90 50.0 5.3 6.60 1.53 
5 105 39~32 4~8 11.79 69 51.11 6.0 7.68 1.53 
FE 
96 35~95 4~9 12.93 66 48.88 6.2 7.80 1.65 I 
I 
E 88 32-~95 5~0 13.71 63 46.66 6.3 7.96 1.72 
HS 
80 29~96 5~1 17.52 64 .47.48 6.2 8.03 2.18 
75 28~08 5~2 
EM 48 35.55 6.9 7.47 8.64 .86 
. 
EA 
72 26~96 5~2 16.00 58 42.96 6.5 8.32 1.92 
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In this final comparison, the slow children show 
favor over the bright children in their interests with 
chances ranging from 62 to 98 in a hundred that the 
difference is too great to be the result of sampling 
fluctuations. 
CHAPTER V 
CONCLUSIONS AND SUGGESTIONS FOR FURTHER STUDY 
The purpose of this study was to determine by a 
definite tec~~ique the science interests of the boys and 
girls of the Intermediate Grades of Quincy, Massachusetts. 
Also, to determine the influence, if any, of local environ-
ment on the science interests of the children concerned, 
to find out the interests of all boys and all girls in the 
intermediate grades, and to find out the science interests 
of the bright, average, and slow children of the inter-
mediate grades • 
The data, which were obtained from this study, were 
analyzed statistically. The following conclusions are 
made: 
1. That local environment has practically no 
influence on the science interests of the 
children in the intermediate grades in Quincy. 
The results of the study show that children in 
one area of the city had science interests 
similar to the children in another area of the 
city. 
2. Boys showed the greatest interest in the science 
concepts -- "Conservation of Natural Resources", 
r I 
i 
li 
II 
I 
.I 
I 
I 
I 
I 
I 
I 
I 
11 Chemical and Physical Changes 11 , "Forms of 
Energy". 
3. Girls showed the greatest interest in the 
science concepts -- "Life", "Health and Safety", 
ttconservation of Natural Resources". 
4. In each grade, the science interests of the 
bright, average, and slow children are different. 
However, as based on total selections by the 
bright, average, and slow children, there is 
practically no difference as to the order of 
interest in the science concepts of each group. 
I 
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SUGGESTIONS FOR FURTHER STUDY 
1. Use this technique in determining the science 
interests of the children of the Primary Grades, 
and the children of the Junior High Grades. 
2. A study should be made to determine the reasons 
why the concepts of "Conservation of Natural 
Resources", "Chemical and Physical Changes", 
and "Forms of Energy" rank high in science 
interests of boys, and "Health and Safety" and 
"Life" rank high in science interests of girls. 
3. To see if the classroom teacher and teaching had 
any influence on the science interests of the 
children. 
4. An attempt should be made to develop a science 
outline or course of study for the intermediate 
grades of Quincy, Massachusetts based on the 
results of this study. 
5. An analysis of the science textbooks in relation 
87 
tt= 
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to the interests of the children as found in this II 
study. I 
6. Us.e this technique in other selected school I! 
systems with a qualified jury selected to validate !: 
the selection of pictures to be used. I 
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MALE GIANT WATER BUG holds 109 freshly laid eggs on back. They 
were placed t~ere b female. He will protect them during incubation period 
L-3 
EGGS HATCH on the male bug's back and the nymphs start to emerge. 
In a few minutes nymphs will start capturing and killing other smaller insects. 
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